Use of high pressure to study elementary steps in P450 and nitric oxide synthase.
Chemical reactions are often highly pressure-dependent. A perturbation of the elementary steps by pressure therefore offers the possibility of a detailed characterization of enzyme mechanisms. We used this method to study distinct steps in the reaction of nitric-oxide synthase (NOS), and compared them to analogous steps in the reaction of cytochrome P450 BM3 (BM3). Our results indicate that, in BM3, electron transfer depends on electrostatic interactions. In NOS, pressure, similarly to chemical denaturants, can mimic the structural effects of Ca/calmodulin. This helps to better understand the structural basis of the regulatory effect of Ca/calmodulin. Furthermore, stopped-flow kinetics under high pressure show that CO binding to the heme iron is hindered by substrate in NOS, but not in BM3. This indicates a relatively large or flexible substrate binding site in BM3, and a more narrow and rigid binding site in NOS.